(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09230588 A 
(43) Date of publication of application: 05.09.97 



(51) Int. CI 



G03F 7/004 
C09K 3/00 
G03F 7/033 
G03F 7/038 
G03F 7/039 
H01L 21/027 



(21) Application number: 08171108 

(22) Date of filing: 01.07.96 

(30) Priority: 20.12.95 JP 07332301 



(71) Applicant: TOKYO OHKA KOGYO CO LTD 

(72) Inventor: HANEDA HIDEO 

YAMAZAKI HIROYUKI 
SUGATA YOSHIKI 
KOMANO HIROSHI 
ISHIKAWA KIYOSHI 
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USED FOR THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist compsn. 
having high heat resistance and high resolution, almost 
independent of stationary waves and giving a resist 
pattern of a superior shape by incorporating a specified 
alkali-soluble resin and an acid generating agent made 
of a specified oxime sulfonate compd. 

SOLUTION: This resist compsn. is a positive or negative 
type chemical amplification type resist compsn. The 
positive type resist compsn. contains an alkali-soluble 
resin having hydroxyl groups protected with 
acid-dissociable substituents and an acid generating 
agent made of an oxime sulfonate compd. represented by 
the formula. The ratio (Mw/Mn) of the wt. average 
mol.wt. of the alkali-soluble resin to the number 
average mol.wt. is 23.5. The negative type resist 
compsn. contains an alkali-soluble resin, an acid 
generating agent made of an oxime sulfonate compd. 
represented by the formula and an acid- crosslinkable 
substance. The ratio (Mw/Mn) of the wt. average mol.wt. 
of the alkali-soluble resin to the number average 



mol.wt. is 23.5. In the formula, R 1 is an arom. group and R 
2 is a lower alkyl or a halogenated lower alkyl. 
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[it** i ] (a) wmmm&x-umzfrtdm 

ISt)Oli¥i^i/B(¥Wfi (Mw/Mn) 
it3. 5«T©7W^iHIW (B) 
Hbl] 

R 1 -C=N-0-S0 2 -R 2 
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[If** 2] (A) J*£jft s^ttsmaT'^s 
*ifc7k^S&t>0/}<y t Fo^i/X^ U>T*&£lt#:« 

M#s(3] (a) ooMBwau, (b) * 
# o . i~3o mm&t&m-tmam i x« 2 m«© 

w*3C4] (a' ) m&*m^&/m¥-m&m. 

(Mw/Mn) J:b3. BKT©TA*U nfiSffim 20 

(B) HJ^S 
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CN 

cap® ri ysmmmm. burner )^)^&-m.;\ 
u^ywmcr^^x-hV) xm.t>zn&-**ri/2* 

[ft** 5 ] (A' ) /jfc$ftft tKU t Ka *S/** 1/ 
y y ^Yu^-i/^i/yh^vyhfDpm^W. ?u 

< il 1 aT'fe5fff#*4 g3*c© l^'* nm 

D»*5C6] (a' ) oosggp^y, (B) 

o . i~3o mMmz-smtm&m x« 5 tan 
w*S7] (a' ) mi oomammvs co 

i*^3~7 0«K»S:«*'tft«#«4, 5XW:6|B* 
[If** 8] 

Mb 3] 

ri- C=N-0-SO s -R z 
I 

CN 
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[0001] #«U!tt. «H««cffc^aiWM US?^ MM 
% S&W&tXti. fflfflfMS. ftftftfett. ffiJttKS* 

[0002] 

tcj: ygft&|S*-tSfb^rtJ&to*)S!^^RI<©^S:^ 
[0 0 0 3] d«Hb|BB«a!l/y^h»ci*5iKS^!4:*^ 

[0004] suSB^Mui/'xhtcfev^tt, am^fia 

J&#£bT, Mtert -yh^ft/^;i/*i-;i/a> -r- 
y t Kn*2/^i/>» *&WiJK'J t Fa^S/x^i/ 

[00 0 5] ^l/T, £©i^fc«flBJ*8K;feV*Ttt. 
(Mw/Mn) JfcrtMvS^*>©tt£, HMtf£&tfjWfltt£ 

[0006] «c!r, ifi*p. vc&mmwx hamm. 
iBRstiTfey («sb¥i - 1 2 4 8 4 mm 

5p2-l 54 2 6 6«M 4fBB¥2-l 6 1 444# 

'jm. mm^6- 1 743 3-9^8) , -e-bTs r®t 

Z.LX, m*T-a- (p - S;i/x>^.;b^r.;i/^i/ 
-f^y) -^>^7^>7— K, a- (p-^DOK^if 

yj\,i/7— K, a - (4 - =. h n - 2 - h y y)h^u * 
?-)\,Kyiiy7,)i>ft—)V-**i/4 %J) - Kyy;wyr 
a - ('<yiiy*)lfrs-)l**ri/'< J) -4- 

vuw^yyfrisr— F, a - (^>i?>^;u^— 
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^i/J^J) -2, 4 -i?9UW<yt?fri/7— K, a 
- -2, 6 - 

□ D / Oi?;i/£/7— K, a - (.Ky-tfyxjisfc—jW* 
-4 -*h*5/*>5*A>5/7-K. a - (2 
-^□□•^>if>x;i/3fx-;i/^^^5 ^) -4-*h 

y^s.;) - 2 -f-x-;i/r-fe h-NU;K a - (4 - 

S/7-K, a - (4 - hM^^^-M^^'f? 

- 4 h^S/'OS^S/T-K, a - (4 - K-r 
J/M^^^Mn- ^ ^) ~ 4 - * 
/<>i;;bS/T— h\ a - (4 - h;i/x>x;i/*-;i/^-dp 
W ^ J ) - 3 - fx^;i/7t h - Y U ;i/fc£jWil&;h, 

[0007] bfrU&tfe>, rft£©ffelUB'D*vo'>6 

R'-C=N-0-SO 

I 

CN 

(A' ) (Mw/Mn) 
J*3. 5^T©T;^UpT«4», (B) iWB-tt« 

(i) T***>ati-i>^i/^x;b5fN^-h<b-^j^e>^; 

[00 11] 

&fc>t>, fifi¥^^*/iK¥^T-* (Mw/Mn) 

[0012] ^<Dwmmmmmx^m^nt=.7mmt: 

w/Mn.tt3. 5j^T©t Ka^^x^-uxD^aa^r 

fM>fc FU*isX?Uy£m<DX?\s>?k%-MW£.(Dpk 
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[0008] 
10 [0 0 0 9] 

g88£#Jfc ?fcjfi*^*rtts 3 £: ic J: D . g 

[ooio] -r (a) w&mmwm 

■?* (Mw/Mn) it 3. 5Jg<T©7;b*y «J*£ffitlBg 

(b) -sgtf; 
Mb 4 3 



w/Mnj±3. 5#T©r*y;i/Hmfc**i' , J/i*i: 

[0 0 13] ±|BCDt KD*5/**'l<'>fc#*£Sii<& 

^ U;i4»2 - 1 Kn^ri/x^;k 7^ U;i#2 - 1: Fa 

40 [0014] «DET, ±IB@»lim^at LTtt, ^Jx 
tftert- •7h*is*))\'tf-)l& t e r t -75;i/ 

*^^*;i/^-;i/S'fc^coll3i7;L'^;b^-^^*;i/jK 

x;i^S> tert- ■7h*i/*)l<7K-)\,**)mteZ<D 

^^mr^M^-yiJ)^-)^)^)^ tert 
- zf^jimo i e> ^HM7;i/^;bS, x h dp S/x^;b 
^ hdri/7 , ni^;ba^if©7;i/=idr^7;i/dr;i/S, 

so [ooi 5] zn^mmmmmz^Mmm 
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< It 1 O ~ 5 O W%<DmMV$>Z>. 
tOO 1 6] Z.O) (A) J*£fcl/Ctt, #JC^'JtKD 
\s><D7}<mM&>-' Wft e r t --/h^fi^b 

[0 0 17] ^tf^fetfHCO^Tte, (A' ) 

^^LT, Mw/MnJ:b3. bPXFOrftjjVSSOm. 10 

7x; -;k m - ^ p - ? u v/-;k 3rS/ i/ 

M7>ivft: FfcifOTVkrt: hIBIi: *m&m?VM 
©•^fiS-^-^t fb^*^^^©*^^* 
* v y ;i/^&3vHi^©St^tt£©^-^&i:'© 

tKU t FB l^^im 7? VJlWimZ** 9 

U ^^©^^©^Si^T-fe^* y 20 
;* # * y ;i/®g&fifflg& if<DT;i/^j u UIWfiMffl. 3 e> K 
14. jKU t FP * 2/**- U > ©*lfcg©-W#tifSa»*P 

fmmm&x&mz tit^mm e>*is. ±sb© 

(a) &#\zis^xmm\;t~*>o)£.mv*>a)*m^z>z. 

[0 0 18] ZLtie3©T;i/* , Jor^l4M©Mw/'Mn 

£L,Xm£lZA^irZ>Z.£.-tf-eg2>. Mw/Mn 30 

Jfc#3. 5&M*&^tf^**tffli©#^ 

njt£3. 5£*T&Cl/tffl^T : fcJ:V\, 
[0 0 19] i© (A' ) J&#£LT«, #CMw/M 

&S##> #WS<D-aWt e r t - Zfh*ristt)ltf- 

fcrttT^TfcJ:^. 40 
[0 0 2 0] *«l|CfiV^lt (A) J&fr&tf 
(A' ) J&#©*gflg«, US?* h©f^l±&a^iH±£ 
l^±$it^fe«)tC, Mw/Mn.fcb#3. 5)lCfX*&Z>Z 
£ti i >&mX*%>&. ;®Mw/M n Jfctt/hS WS ifff * b 
v^, *fflBB£>J<y t Fa*£/X^b>3Mifflg 

3. o#TT?*y» >KyfcKa*J/^l/>3WBBBTli 

3. 5RR #*b<tt2. <fcU#*b<tt 

1. 5fiTFT»5. WTO&Tft (Mw) 50 
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(Mn) te, 4*;w?-$x-s/3>*nv 
h^7-fH£ (GPC80 KJ:y«BfeLfe>KU^l/ 

yimoimx&z. 

[0021] &mim8%aiz&^x\& #i?WkZ$%i$ 

mt. ( B ) tft^t IT, tfflBHBW ( I ) 

[0 0 2 2] Z<D-m& (I) tCfet-tSRi^StlS 

lfllEJUbtfl/tVvCfcJ:^. R2©e>t>©{g^7 

n&jv&x. Lxu, mm i ~4 vmgms. t-fimyD 

sec- -7*)\s& tert- ^Ug&i^W 

fcLn*, ^Ri~4©AByMb<ssjRr;i/*;i^ 
[0 0 2 3] *trtBLfeJ:e)ic, zn&x*ta<bftx^2>i/ 

ft^^ttffiRr^^^^Btxti/NBy^-fbfiR 

4#8^-tS3i-*i/A^;i/**- h-fb-^ii; (a) 

» (A' ) €> Z.£.l/Z&'>), if 

[0 0 2 4] 3©Sffitcov^li, 

b < ^ fcfe, jftfio U ^"X h - > il * 5 ©lC*t 

- >^W:tc^-5 %>©i: J®*>tt-5. 

[0 0 2 5] ffflB— » (I) T'^StlS^-drt'AX 

Mb£fe©0!l£:LTt4, a - (^^u^^jJ-vx 

;i/^x;b^-^i/^ $ j ) - 4 - * h^i//<>^>i/Tz 
Fx a - (hU7Ma^ ?-;ia;i/jfcx;i/;}-3f j/>f 5 

;b^-;i/^-drW $ y) - 4 - * h^M>-y;i/J/7- 
F, a - (x^;b^;b^x;b^-^i/^ * y ) - 4 - * h 
*M>Wl/i/7-K. a - (•/□ tf;i/x;u*x;i/^ 
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-4 - tf-fr^yVfri/T-V, a - Uf- 

;i/*;i/jfcx;i/#*w ^;) - 4 - yn^cos^bS/T 

[0 0 2 6] iWB-«« (I) T*&t>2n&**i/2*A 
N, N-^fMM7$K, N, 

h7^ K» n - *f-;i/t?a y K>fcif©*$888E 
Wcfc^T, tfy^x hyx^;i/r 5 io 

-jt— ■ ziy/WyX (The Systemat 
ic Identification of Orga 
nic Compounds) j (John Wile 
y & So n s Ml 8 (1 9 8 0^) , 

r-r-f • V# a V^ra.'y V - (D i e Ma k 20 

romoleculare Chemie )Hl 0 8 

117 0^-^(1 9 6 7^), tJr-jj-V V • 
i/y-ti/X (Organic Synthesis)!! 
5 9*. B9 5*?-S> (1 9 7 9^) ] K£-oX$mt 

[0 0 2 7] *#8B^a)l/^XhlM^^CfeV^T^±, 3 CD 

(b) m*<Dyt*cy2±xji**- Ht-^mitm&xm^ 

T%«k^U 2^Lh5:fia^t)-&TfflV%T : fe)J:V\ 2 

iff, peb (m%mwmm a**: 30 

y) - 4 - tb^y^yiffri/T-FZmSiStT'l : 2 
[0 0 2 8] tfiSMl/VXhfflSmiZlS^Xits (A) 

fi8»©«IBfci<D (B) f&ft(D®m£.m ZMfr-Stt* 

[0 0 2 9] *;^U^*H|B*«W>t§&tt. 

(A' ) j^ottffifttMfflB (B) $#0g&P8£3!Uc, 

^e,tc (o ammMMm&e»&>it*z.kifi 
fci?tc «fc o t> ^©afte-*^ lt y *mnz & 

[0030] 3c7) (o im^mmmmsmz-o^xii. 50 
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&^x%mfflt Lxmm $*vr v ^ ^vxD^fr^&Miz 
msRLx%^z>z.ttfxgz. z.fD^otsmmma'R 

$ >W& 9 X ) n-;t>9 y ;i/ - *;bA7^t F», 
m - Hr^U7)Vr\L £ & 3 £ tfX-g 6. 

;k x^^x;i/t$k, uymm*$mfc*xft)v 

•?Vy£RI&-£i£X*?-u-ML &S^}±3.*UC£e> 

(CJ: »J £jJJCf»e>ft*. Hffl±«x^j^ »y ?Mx - 7 5 
0, ^7-^Mw-3 0, ^7'y^Mx-290 

[0 0 3 1] 1, 3, 5-hy^ Wh*S/ 

* h^fS/) 1, 2, 4 - b'J* MV^D* 

^t/^ b*y) s<y&y. 1, 4 - tfX (s e c -^h 
v*y) s<y&yte£<D7)\s=iiry)\/mzmt2> 
KyUyfc&fa. 2, 6-i;nKn^f;i/-p-? 
uy-;k 2, 6 - V\C Ka^ri/^^;b- p - t e r t 

•§> -7 1 j -Mt-^m^£^m ^?>z£^x 
[0032] zn*<DW$mm!)m*m&xm^x$)£ 

2@J£U:$:il^fc-&Tffl^T=fe.J;VN 0 
[0 0 3 3] *#8^ilH^;tc fe^5#^©MB-^f O^tc 
oVNTtt, (B) |«»i±, (A) rifc^Xtt (A' ) 
l 0 0 M&mzM 1 1 0 . 1—30 SAW®«9#7M v * 

2><D-tfmmx&&. zcd (b) at&amjfio. lm&u 
tt, uvxbwmmmmim i &&£<D;i7yx<D& 

^e>, (B) Jft^li, (A) J&frXtt (A' ) 00^- 
1 0 OMM&KttU 1~2 0a*g|J©fiJ-^T*ffiVNSC7) 
JW. WC#*U\, (C) filKHt (A' ) 

i o oa*gptcMLT3~7 om&m<D$}<&xm^<D 
mix'tbz. z.v> (o ^©s:*^ 3 mMffl*mx\m 
mitt-t-frx&z u 70 mm\> zmxz £*%-■& ^ 

wmMfm^xmm&te£<D^yx<n&fr^ z<d 

(C) f&frfc (A' ) fij^l 0 OMWWC^tU i o 
[0034] 3fS|6^i|iM^li, -?-o^Mtc^fcoTtt± 
zicDi-i^^WJ^bTli, 7thx *5\H/x 



(6) 



9-230588 

10 



9 

X 2 -'\:/*>iQiifCMrh>SI: ifU>yj3- 



k $?7uX\sy#Va-)\,X\Zi?7u\?ls>>fVn- fc*g* 1 1 8 7 c m"!, 1 2 6 5 cm-l, 1 3 7 8cm 

^;rtf - hco^y ^^;bx— 5=-;k €;xf;n i 606cm-i, 223 8 cm-itctr-^fg&e, 

~r;k =Ey^Dfcr;i/x— r;k ^T^x—r^x nfc. 7a h:4W8S(y»*'** (1H-N 

j«y7i=.^x-^ft^®*ffir;i/3--n4RftiJ t -€- mr) fctUELfdlss rirh>-d 6 ) > 3. 

©fPI^: ^^>CD«fce>'&^;x-^;i^l: 5:t>*?L 48ppm, 3. 93ppm, 7. 12ppm, 7. 9 

B***\fl/. IL^x^k BfSW-^k i»x^;k Kg? io o P prated- ttmtobtili. a bKmm&Ux^ 

¥)i¥ym*3-M ifjv^ym^M ;*h* V b)\s*mi£Lt^%k m&-7u\f:vy>fVn-)\,* 

i/Z/Uttym* 1 ?)^ ^Y*c*/Zfnttyn^M£ J*f-fr3L— tM , ^ax=2 3 3nm > 6 = 810 

£©x;*^;i$|£#tfS^i;#T*£So 34%e>l±#3*T- 0, X raax = 3 24nm, £ = 1380 OT&ofco 

JBwt ! feJ:V*U 2»£U:«:»&l/rfliHT J bJ:V*. [OO4 1]##0!|2 

[0 0 3 5] ^fttStfritlffeKl*. a 6>£JJH»CJ: y«FB a - (x.*)l*)\,*-)l**r W K J) - 4 - ;* S**/ 

»©w*iwiifflB, ~*smi. sam, mmu msmmi teaser, **/ww) K©ft*>y»ca:*>* 

^il'ORfflStlTVNS^&^&n^SltSZlh^T'^ )\,fc-)V>7U V F4 0. lg (0. 3 2^1/) £J§^£: 

s„ j^tt, 1 1 mmz L,x>mm 75. 0 g 
[0 0 s ^ ^nmmmo<mmiomhhx\m^Di^ 20 z.<D&j$m*Ti* b-bV)vfr*>w)tei>m$£k 

b wz. biimo) bM-y&t&mtfm^bti u n& 1 0 2°c<D&mi&6 2. 1 g (muto 8 

»>8lCffe>fC^ tfi/ij3>^l-A©J:i^ 0. 6%) fcfcfc. 

3d*ft±fc, hW)«^^>t-i:i:' [0 0 4 2] ^©Wfe©^^^^^ h;^?R!l«b 

T'^fcU S^LTJ&JfcJSfc^/dte-tt Ztlizmi-JSMZ fc*8*l 1 7 8 cm-1, 1 2 6 7 cm"!, 1 3 7 5 cm 

myiMMte&ZJ: U, dee p -U V. xdp £/v U-if -1, 1 60 6 c m"l, 223 8c m-lfCbf- *tf0<!>6> 

■£>„ &VV-?£*l&9NNllt. Wttfl — l 0M4%^h^ h>-d6) , 1. 47ppm, 3. 6 8 p pm, 3. 

*?-)V?y^.— Kn*t/F7K^C0«fc^^T;i/^ 93ppm, 7. 12ppm, 7. 89ppmtCtT-^ 

v**/t*->t38^ffl*fc**£i:a<T»**. 30 fc&Sfll mm-. ^atkv^'j3-;«;)if;n- r 

[0 0 3 7] ;b) , l„ ax =2 3 3nm, £=74 00, A„, ax =32 

[f8HJ3©$frJH] 3f^W©JKS^Lfttf **aKHb¥*WKl 5 n m, 6 = 1 2 5 0 0 T'&ofc. 

h*Bj$fe& iswm mmmmammm^ [0043] ##0113 

?z>nt%\z, fe&t8i<D%m%:%mz< <, m^tcmk « - (n - >o - 4 - * s 

<Z)U^X h^*->feJKrt-t63 £#T*£3„ =*£"<>^;k>7x K®SfiBS 

[0038] ##0!l 1 tcfcwr, w) K©f5foyici 

mm *C *|8W$:^Mtc«fc»JSP>tcmBicSi ^M-MnUK5 0. 0g (0. 3 2^1/) £JS 

gw*** ine><z>«fc«fcoT^e>i5Btea ^fcjsww*, ##wi ^m«tcbT*^9 o. o g & 

[OO3 9]##0IJl 40 U »U&7 11C©Bfiltfi5 2. 3g CfflMfcC>5 5. 

a- (^f;wMx;w-afW5;) -4-^.h^^ 3%) fefcfc. 

K> i»S/TX F©g££ [0044] Z\<D^jM0(D^,9mSSL7,^ b frkfflfe L 

a - t Fa*i/-f 5^ - 4 h^rS//<>s;;i/2/T— F felSSfi. 1186cm-l, 1 2 6 8 cm"l, 1 3 6 9 c 

5 1. Og (0. 2 9=E;i/) AV^r-b^\^.buy^y4 m-1, 1 60 6cm-l, 2 2 3 8 c m-llCtf-#;^#> 

0 0mlcfi(Ch'JxfJV7$>44. Og (0. 43^ btlfc. lH-NMR&8Ufel/fc*SJ|l : T 

;b) &J^Lfc»WS:SfiaW»K:'ttii*» -5riC?&SP -feh>-d 6 ), 0. 9 6 PP m, 1. 5 2ppm, 

LfccDt), Zltl{C^i/;b^D'J F3 6. 5g (0. 3 2 1. 8 9 ppm, 3. 65ppm, 3. 95ppm, 

ZZBmfrttXMTLtz. %.]&m-&yd*-5X:x 7. 14ppm, 7. 8 9 p p mlCtf-^^«)ibtl 

iffc. -rh^t Ka75>S:He!rFtT3 0ic 50 : ^ntfi/>yu 3-^*e^ ^^;i/X-^;i/) . X aax 



4 7. 5 g (SIS*06 4. 5%) 
[0 0 4 0] Z\<D£mo<nfottW8L*'<->7 bfrZmfeL 
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= 2 3 3 nm, £ = 8000, A max = 3 25nm, s 
= 1 3 6 0 0^ofe. 
[0 0 4 5] ###|4 

a- (>fy^ntf;b^;b*— ;i/*sSpW5^) -4-* 
/l>j^;i/^;i/^au K4 5. 5g (o. 3 2t;i/) & 

m^t-imiz, &%wi£mmzLx&}im8 8. o g 
^o^^&r-fe h- h y sums 

HU ft&7 2T;0>fift*t*5 5. 2g (SlftS©6 10 
1. 2%) 

[0 0 4 6] 30)^^)©^^®JK^^^ h;bfttwjfeu 

tdfc&> 118 6c m-1, 1 2 6 7 c m"l, 1 3 6 8 c 
m-1, 1 6 0 6 c m-1, 2 23 8 c nrl|C 

iH-NMRSjUBELfeli* (««:T 
•feh>-d6). 1. 52ppm, 3. 9 3 p pm, 
3. 95ppm, 7. 13ppm, 7. 8 7ppmlCtf 

— f-^b) , A.,„ ax =2 3 3 nm, £ = 6 8 0 0, ;i max =3 20 

2 4nm, £ = 1 1 OOOt'fofe. 
[0 0 4 7] #%#|5 

a- (>i^;i/x;i/3ix^.;i/^w$y) -^>t?;i/^T 
xK©»8§ 

a-HKn^rW^>'^>i»i>T-K52. 5g 
(0. 3 6^)1) atK-rh^H FD7^>4 OOmltfJ 
}Ch>Jni5 L ;i'T^>4 4. Og (0. 4 3€;b) 

£*uc*$/;i/*ny K4 9. og (o. 43^1/) &2 
s-tiffe©^ »&i o , cTse.»c2i9ia^**-tffc. 

t>, ^6>tlfc^fiS^7 5gS:Ti2h-hU;we>i^yjg 

umBu Hu*i2 0Tc©afi»fi6 4. 5g cm 

fi<Z>8 0%) £#fc„ 

[0 0 4 8] ZKD^»©^PA1K^.^ hMCS^t 
te, 8 4 4 c m-1, 902c m-1, 1191c m"!, 1 

3 8 6 c m"l, 2 24 0c nrltCfcf- * tffSft&ftifc.. 

I^Tte, 3. 5 0ppm, 7. 62ppm, 7. 6 8p 40 
pm, 7. 9 7 p pmlCtf-?#&#>e>ftfc. ^Obf 1/ 
y?V -n-^j tf-JV^-T-ftZmtt: htct^m 
*H*BHK*'<# WMCfcHTtt. ^max= 2 2 2 n m. £ 
= 8 7 8 0, a. max =2 8 1 nm, E = 1 0800T*feo 

[0 0 4 9] ##$J6 

a - (^^-;i/^;i/3fw;i/^w s y ) - 4 - -fu^ 
K©^i 

a - t h'a*W$; - 4 -^n^>i»i/Tr.K8 

1. 0g (0. 3 6=E;U) fttfxh5t:Kn:79>4 0 50 
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0mltfJlChUx^;i/7$>4 4. Og (0. 4 3^ 
Lfe©*>, Z.MZ*i/)WUV K4 9. Og (0. 43 

3 i#r^£ *& i o'CT'S e>tc 2 itra*^* 
i. 8 g mm&(D7 5%) mt~o 

[0 0 5 0] Z(D£$m<Z>mW%.i&*'<t' bMZjS^X 
tt, 8 4 4 c m-1, 9 02c m~K 1191c m~l, 1 
3 8 0c m-1, 2 23 8c m-l{Ctf-^^|g«)6>4xfco 

T-feh^-de&tftKtl/fei:*©^ h^NMRicfc 

Wtte, 3. 5 0ppm, 7. 80ppm, 7. 88 p 
pmfCfcf-?#fg#>ib*lfc«. ^atfU^^Un- 

^ h;WCS3^Tti, A. raax =2 2 6nm, £=927 
0, A. max =2 9 2 nm, e = 1 3 5 0 OtSiofe. 

[0 0 5 1] msjaii 

7KS8S©3 9 ^;iWt ert- •7<?)]/**ri/j})l>tf— 

;b^-*S/||T*ffifesnfc«fi¥^4^^*8, 000, ^ 

-?*#ftf (Mw/Mnib) 1. 5©*UtKn*S/^ 
tK®?S©3 9^;i/%^xh^>>xh^S/*T*S 
&S*lfc«*¥%^*8, 0 0 0, CMw 
/Mnjrb) 1. 5©7K'Jt FU^-i/X^-lsy t&m&St 
3 : 7©tB^Ji oofi*SP, a - (*?-;i/;ub5fcx;i/ 

- 4 - * h^fivK^i/^ivTxh^aii 
gp, hux^;i/T^>o. 3M4gp, *u^;i^o. 2 
ittgfl&tfN, N-^*^;i/rtehy5K5Mftg|5£, 
rfn tf uc/y y *^;bx~5^y-tz-r- h 4 

[0 0 5 2] 3©^b«Xtf>t- SHUTS' 
U n>^x-/\±(c^U 3n&JJ"N>y I/- h±T* 
8 0'C, 9 0#r^^bTj^|£0. 7/*mffll/^ 
&f§ to i(DlKJCai/J>42SgS^«N SR-2005E 
X8A (-ay#m) %ffl^T, lmJ/cm2foF 

-x*&inA««bfc©'fe, 1 1 oict-9 omsam 

U i^v>T'2. 3 smA% ; rY i y^ : f-)Wy : ^—'0^ 

m&mfi 0 ilJ&SS/jNS^KSr^St ItmJ/c 
m 2 (x*;i/^-») #{4T«Ufe^^5, 5m J/ 

[0 0 5 3] z:©<j:e)lCUT^StifcO. 2 2 

M m© l^i/X hA'^ - >©®t®7£K£ S EM ( ^^g g 

fe 0 
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[0 0 5 4] BUMSfcLTl 0 0/iraffiU^h 

[0 0 5 5] J£flg0gl 

Hsseyncaswr. mm&tt. *sas©3 9 

tert- :/^;b#^>#;i/;tfx;i,;f =^>gTg$3ft 
£fi*qy&9^*8, 0 0 0, (Mw/Mn 
it) 4. 5<Z);ffUfc FO^X^l/^^K&aODS 9^ 

8, 0 0 0, #f*a*|f (Mw/MnJt) 4. 5(Z)/KU 10 

rtoBfcftSJIfl&a- (4 - h;i/x>*;bjftx;i/;$-:*W 
^ ) - 4 - * h^ri//Oi»i/7x KKft*.fcJ5W 

& nfifg^ i ^rawc LTtfimvmsm us?* h& 

[0 0 5 6] ^tt4mJ/cm2T'feU, ffilft 

EMSWC<fcy*»L;fefc£5* Jfr^©lB*#»<J3I 
*i*M^ofcU^*hA*->T&ofc. 3£>lc, ffiHK 
•f&Co V *T »*. 120TCTU h A* - XDfitfmtl 20 

[0 0 5 7] Jt®M2 

jftx^dpW * J ) - 4 - ;* h*5/*:/S>/l/i/T- F 
(Df^bUJCa - (4 - h;i/x>x;i/7fxx;i/^i/^ * 
y ) - 4 - * h df y;i/i/7- F&fflv *fcJ£WMi. 

■hu fpiiLfeo 

[0 0 5 8] ^Stt5mJ/cm2T'*.y, flgft 
StlfcO. 2 2/tmCDl^^hA°^->CD(^ffi^:?:S 30 

tticov^it i 2 oic-efc us>'* h rtz-yv>ft\m 

[0 0 5 9] tm&}3 

mmiKis^x. mm-fr** #«H6©3 9*;b%# 

tert- ^;i/*=3ri/^;b^x;i/^-dr^T-g^$4% 
fcfifi*P*§l#-?£8, 0 0 0, (Mw/Mn 
it) 4. 5©3ftUh: Fa^S/X^l/^ilTkgtttOS 9^e 

;i/%^x h ^ j/x h * ^»T*g&£ frt~msem&*m 40 

8, 0 0 0, (Mw/Mnit) 4. SfflsXl) 

t: Fn^i/x^u>i:oa4J:b3 : 7©8te4Mctt*.fe 

[0 0 6 0] «B44mJ/om2-e»y, 
$4tfe0. 2 3/*m<Z)Uy';*hA#->©$T®^£S 

J£T% fro, mi*>(D&^Ui?XhM->X3b-ofc. 
Se>lC WRffilCOVVtWU 1 2 01CT•Ui>•*|^;\•*- 
:v<Z>:8/W^M^T^^feo 50 
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[0 0 6 1] £fi£ffi|2 
S*¥^^*2 5 0 0, (Mw/Mnit) 
1. 5(D\i\iU*r*/X*\/>£.Jt>*U>£<b#&-£ftl 
0 0fi*g|5, fiaWBBiT?**Mx-2 9 0 (HfttfrSjij 

;i*t»D i o ftftgp, &z>** 5 ^ ymmx&zu x-i 
5 0 (=fa^5;W±$0 lfifiSB&yntfi/^'Jrj 

*^;i/x~r;b5 6 osggwcjgfliu 
a - (*^;b;ui/jfcx;i/;*-3f w $ j) - 4 - * Y**y 
s<yV)\>yy- F 3 MfiStf *®M U *#gstffc3aSH®! 

[0 0 6 2] &{C, Ui>"* £fflwt 
>>ij3>0 x- AJUC^P U I/- h±T* 1 0 

owzx9o®mmt2>z.t.K&v, mmo. 1 urn 

SR-20 0 5EX8A (xn^±S© }Cj:y, x=3f£/ 
VU-tf-3fe&»fWWia»Lfc©"&. 1 3 0X:T*9 0 

®rasffl»u 2.38 h 9 * ^;i/T >=e 
x^^t fd^> K**wrx* 6 smsmmmu 3 o 

Z*vte&Z>M'mW%mZ$&£VXmJ/cm2 (x 
*;i/=?-g) #&T«£L£fc35, 8mJ/cra2t 

[0 0 6 3] ^©J;e>lCLT^$^fe0. 3 0 

ix m(D IsPX b *9 -y<D$mm<*. S EMTOC «fc y 

[0 0 6 4] ib«gM4 
3«tW2K:fev^ tfflg^?:Sfi¥%^*2 5 0 
0, fr&t&ti (Mw/MnJt) 4. OCDtFD^i/X 

r\sy£x7\sy£<D#m&fc\ztt*.. fr-Dmstsmz 

a - (4 - h;bx>x;i/jftx;i*;t3f W 5 / ) - 4 - * 

mzhx^ismvmim^j* bimmmu mm 

[0 0 6 5] mmitl 0mJ/cm2T'fey, ^ 
fiS;34lfcO. 3 5Mm(Dl/^hA^->©^®iF^5: 
SEMTOC«fcy|^Lfei:Z.5, 5fe^©I^S<5D5§l< 
5Jtlfc?^ ! IofeU'^hA 0 ^->T*feofe <> 0. 

[0 0 6 6] 

m&W2K.&^x, m^mtLx. a - 

its-)\,*-*yj 5 y ) - 4 - * h*s//<>$;;i/S/7x f 
©f^ytca - (4 - h;i/x>^;i/3^x;i/^-dpw § 
- 4 - % h*M>y;i/J/7-^fflv«(i 

hssm 2 1 mmiz lt *5t®Hb^« as! i/t>'^ bmiz 

[0 0 6 7] MKttl 2mJ/cm2TJ*U, ^ 
^StlfcO. 3 0Mm©l/^hA^->©E^rS^$: 

sEMTOc<fcyi^L/fet3.5, %tm.<b%m<jm< 



[0068] tifflffle 

0, (Mw/Mnit) 4. OCDkKn^S/^. 

[0 0 6 9] «Ktt7mJ/cm2T?*»J, JRft 
^tlfeO. 3 5 /tra©!/^ hA'^->©iift?:S 

7£T\ /^o^*>©&^l/^XhA#->T*&ofco & 10 
fc, 0. 3 0 firrKDU^^b^H-yitB^tl^-D 
fe. 

[0 0 7 0] &jg0!|3 
m-# p - £ l/V r -;i/i:ffl J E;i/Jfc6 : 4 ©fg 

?112, 0 0 0, frHk&fi (Mw/Mnib) 3. 5 

©v * *«hb 1 o o msm. mmmnx&zM x - 

29 0 (HjRHrSfcMfctO 10fi*flJ&tf>l9^>« 

lire»*Mx-7 50 (=*n>r^;b*±$S 1S*3P& 
yDtri/>^un-;i/ ; Ey^5 L ;i/x-^;i'4 o o«»g|5 20 

- 4 - * h*i//<>$;;bi/7-K3fiaai&i8fi?L 

[0071] #ac, z.o)v*jt, bmfczx^yi— *.m 

9 0TCJCT9 0««Ba» , r*i4:K:J:y, «W2. 0m 

NSR-200 5i 10D (-3>ttJSD tcj:y, i|R 
(3 6 5 nm) Sr»RWK:fl8WLfc©'b, 1 0 0°CT*9 
OfMHWB&U -£-©^2. 3 8li%fh7^f*7> 30 

=£-v&\z Fu*ry vmmx 6 5f$mmtmu 3 

2 (x*;b¥-*> MjL&XmfeLtztZZ, 25mJ/ 

[0 0 7 2] 3©<fc3{CLT^J&£*l£:2Mm© 
US?* h/^->©WfTOKS: S EM^lC J: 

[0 0 7 3] M3RW7 40 
^6<B#!I3}CSVNT, ^^&«*¥*&fl«10, 0 
0 0, frttfrlG (Mw/MnJt) 5. 6©>sJ?9y^ 
«tc-ft;t, 3bv3ggjS£8fl£ a - (4 - h;i/x>7.;ujj-N 
x;b;t3f W * y ) - 4 - * h *S//<>S?^/S/7=. RC 

[0 0 74] «Kl*3 0mJ/cm2-efey, ^ 
J&$tWc2 /im®l/^ hr?*->©WT©B£RS:S EM 
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[0 0 7 5] ibf^j8 

^J) - 4 - * h wr- F 
©ftfoytca - (4 - Mbx>*;b7jw;b#df w 5 
y) - 4 - * h3f S/^>^;i/£/7x K£JBV*fe00Mdu 

[0 0 7 6]Mi2 5mJ/cm2t'fey, 7£ 
f&Sftfe 2 m m© US?* h A* - yOffimiWKZ S EM 

[0 0 7 7] i«RW9 
SefeWSlcfcvvt, «8Bft«a'S*»¥*S»«7*l 0, 0 
0 0, ft&kfrM (Mw/MnJt) 5. 6©y;ff5>y? 

*WK!l/S?^M«RfellWU Wife. 

[0 0 7 8] ^gii3 0mJ/cm2tfeiJ, ^ 
J&3ftfc 2 n m© US?* h A* -XOtfflffigRfc S EM 

T*, fro^t>©&^US?*hA*#-;uT*&o;fe. 

[0 0 7 9] &&ft|4 
S*¥±^^42 5 0 0, 4HF4^ (Mw/MnJt) 

l. 5©b ba^-i/^ uyt 7.^ uyt<D^m^i 

0 0Mfig|5, * 5 5 >*sffl!T*2D-5Mw- 1 0 0 LM (= 
*ltfrS#;i4±$!) 1 5S*as£:/at?U>?*yn-;i^ 
j *=f-n,3L-7-)vy*z*r- V 5 o ofifigwcjgfleu z 

y ) - 4 - * h^M>i?;^7- K4M4SP&i8fi¥ 

[oo8o]^tc, ix^x h^?:^.^^— -&m^x 
&m}jim&m-t-z>i'V=iyyji-j\±Kmifiu *v 

hZfU- b±X9 0XlK.X9 0?m§m?&Z\t.lC& 
y, mW-0. 8 0MmO^hMS«bfc t ?>CV\ 

x\ m>\-<mmmkm sr-2oo5iiod c-a 

ytiM) K«fc»J, i|R (3 6 5nm) 

fe©t>., 1 0 0"CT*9 OfflSIP E BfmU -&©#:2. 

mx-esimmmmu sommmmLt^ z. 
©BR. 3i^©S)taiJ*^^stwt&«)SS/jN®^iBi 

M^ltmJ/cm2 (x*;i/df-fi) #fiiT« 
Lfci:Z15, 3 0mJ/cra2ffe o fe. 
[0 0 8 1] ^©.k^lCLT^StlfcO. 3 0 

M m© US/'* h A'^ ->©Sfi®^$: S EM^XtCj: y 



(10) 
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